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Abstract. Base materials used in our research are legal documents of the Romanian and European 
legislation specific renewable energy field, which define the legal, economic and financial framework 
and have been applied on four specific case studies (investment projects): production of wind, solar or 
biomass energy and geothermal energy efficiency using. Research method used was analysis of 
legislative, economic, financial, risk sensitivity and feasibility of solutions investigated. Full 
liberalization of energy prices will cause significant increases in energy prices on the market and the 
only alternative, in our opinion, is increases of energy efficiency by using renewable energy and / or 
mechanisms for cogeneration. From our research, the full approval period of a proposed investment in 
electricity production in Romania is between 12 and 24 months, plus about two years for investment 
implementation, and costs attached thereto are complete about 200,000 eur / project. We also found 
that the total amounts of implementation costs 1,7 to 1,9 million eur per every 1 MWh installed, 
depending on the type of renewable resource implemented. The electricity can be traded on the 
regulated or competitive market, wholesale or retail, using one of the trading platforms operated by SC 
OPCOM SA. The proceeds from the sale of the electricity, one can add additional revenue from the 
sale of green or greenhouse gases certificates. The substantive conclusion emerges from studies is that, 
although Romania has significant renewable resources, is necessary to improve the legal and economic 
framework that could provides financial security, predictability and stability. 
 




The concern of European Union, and Romania as a member, in renewable energy 
policies, bases both on protecting the environment, affected by massive exploitation of fossil 
fuels and emissions of greenhouse gases in the atmosphere, and growth policies energy 
efficiency, especially from large electricity consumers (An Energy Policy for Europe, Energy 
Strategy of Romania for 2007-2020). It should be noted that European Union strategies and 
policies does not propose full replacement of fossil fuels with renewable energy sources, but 
their alternative use, in amounts established by the European Commission experts, which 
contributes to efficient energy consumption by using cheaper and underused sources and 
protect the environment and its resources, given that these resources are limited. 
In 2008, the European Commission launched the 20/20/20 policy, which means that 
by 2020 the EU countries has to reduce emissions by 20% in greenhouse gas emissions 
compared to 1990 (i.e. by 14% compared to 2005) and use renewable energy share of 20% of 
total energy consumption. This initiative has joined the other European directives and 
strategies (An Energy Policy for Europe, European Commission White Paper for a 
Community Strategy: „Energy for the future: renewable sources of energy”, 2003/30/EC 
Directive, 2004/8/EC Directive, 2009/72/EC Directive etc), all aimed in normal use of the 
resources to reserves on the planet, preservation and conservation, pollution reduction, 
efficient energy consumption. 
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Based on these European strategies and directives, Romania, as a member state of the 
European Union, took legislative and administrative steps to grant domestic legislation and 
administration in the field of European principles. 
The aim of the research contained in ongoing support doctoral thesis "Economic and 
financial feasibility of renewable energy resources", author Vac Sebastian-Călin, and whose 
preliminary findings we present in this article, is to study and sustain, starting from concrete 
investment projects, renewable energy resource opportunity, both economically and 
financially. 
Thus, we used, as the basis, business plans, feasibility studies and financing projects 
that have developed, or whose preparation and implementation have participated in expanded 
team for research and practical application, which included technical experts, energetics, 
lawyers or financiers, to record integrated, concrete and practical applicable solutions and 
could possibly crown the research and studies. 
 
MATERIALS AND METHODS 
 
Base materials used in research conducted over recent years are legal documents 
specific to renewable energy, which are part of the Romanian and European legislation and 
defining the legal, economic and financial framework, which runs two research stages 
studied: 
- on the one hand, the analysis stage (legislative, economic, financial, sensitivity and 
risk), prior to implementing an investment project in a plant producing electricity from 
renewable energy sources, finalized with an investment decision (choosing a scenario 
investment), an economic and financial feasibility study or project funding to provide legal 
support (licensing, implementation) and financial support to implement the chosen solution; 
- on the other hand, phase of operation implemented after they put on, meaning the 
manner of trade the electricity or heat produced, for its own or on the authorized markets in 
Romania, in order to improve energy consumption, either for profit. 
The method used in the research was to analyze the legal, economic, financial, risk 
sensitivity and feasibility of solutions investigated. Thus, starting from various technologies, 
technological flows, or equipment designed in large research laboratories in the world, we 
have studied the possibility of their implementation in specific locations in Romania, 
particularly in the North West Region, the possibility and ways to adapt to the realities, 
environment, legislation and market capitalization in Romania, correlating with 
environmental policies or legislation, which are more or less adapted to European policies. 
These analyzes were applied to four particular case studies (investment projects): 
production of wind energy, solar energy production, energy production from biomass and 
geothermal energy efficiency using. 
 
RESULTS AND DISCUSSION 
 
According to GD 1.069/2007 and according to GD 1.076/2004 establishing 
procedure of environmental assessment for plans and programs, Romania has an Energy 
Strategy for 2007-2020. In increasing the capacity of electricity generation from renewable 
resources, Romania's strategy is based mainly on private investments, made by licensing and 
not by central planning, in accordance with Directive 2003/54/EC, Directive 2009/72/EC 
respectively. As a result, Romania has created a set of technical and market regulations that 
encourage private investments, respecting European Union rules. The legal framework brings 
under regulation all steps, from obtaining investment advice for starting, producers 
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qualification of electricity from renewable resources, till the trading of produced energy, 
providing an income to cover the cost of generating and securing a reasonable profit. 
Energy Strategy of Romania for 2007-2020 sets the following specific objectives to 
use renewable energy resources for ensuring sustainable development: 
- promoting energy production based on renewable resources, such as electricity 
consumption derived from renewable electricity represent 33% of gross domestic electricity 
consumption of 2010, 35% in 2015 and 38% in 2020 (Law 220/2008 art. 4); 
- stimulating investment in improving energy efficiency throughout the chain: 
resources - production - transport - distribution - consumption; 
- promotion of liquid biofuels, biogas and geothermal energy; 
- supporting research and development and dissemination of research results 
applicable; 
- reducing the negative impact of the energy sector on the environment by using 
clean technologies. 
According to this strategy, the measures envisaged to promote renewable energy 
sources are the following: 
- increase the recovery, in terms of economic efficiency, of renewable energy 
resources to produce electricity and heat by investment stage facilities, including access to the 
grid; 
- strengthen the market for green certificates to promote private capital investment in 
developing renewable energy; 
- promoting support mechanisms to use renewable energy resources in producing 
heat and hot water; 
- attracting structural funds. 
Given the research conducted in the doctoral thesis mentioned above, about the time 
of analysis, design, authorisation or approval, under the laws of Romania, for a new plant 
producing electricity, the period for approval of a complete energy investment project is 
between 12 and 24 months. If this term is added about two more years for investment 
implementation, than such a project can be activated and bring revenues by at least 3 years 
after his initiation. Three years of work, preparing documents and documentations according 
the romanian laws (i.e. GD 28/2008), obtaining authorisations, licenses or agreements, 
implementation, ongoing investment. A time horizon that gives thoughts to any investor, 
especially since the economic instability started, political and social development of Romania 
is a problem in itself, witch doesn’t seem to resolve in the coming years.  
Also, according with doctoral thesis mentioned above, counting all the amounts 
required to be invested in the procedures of analysis, design, approval, endorsement, can be 
reach a volume of about 200,000 EUR, before you start investing in themselves. And 
investment, on the other hand, in line with market prices at this time, is over 1 million eur for 
each 1 MWh installed. A very important amount in a country with a stage of economic 
development such that of Romania. And it doesn’t stop here. Although, according with 
romanian laws, the National Power System (NPS) takes priority electricity from renewable 
energy resources (Law 123/2012 Article 36, ANRE Order no. 39/2006), current transmission 
networks for electricity are poorly designed, that the manufacturer has to ensure the 
transmission to the nearest existing transmission and distribution network of NPS and 
possible to resize any existing network of NPS, to become truly energy supplier in NPS. This 
leads to a price per 1 MWh installed between 1.7 and 1.9 million.  









Wind Energy Solar Energy Biomass Energy 
Price per 1 MWh installed [eur] 1.709.790 eur 1.750.912 eur 1.900.210 eur 
Capacity factor [%] 33,39% 14,27% 95% 
Net Present Value NPV [eur] 1.719.468 eur 6.670.840 eur 36.639.494 eur 
Internal Rate of Rentability IRR [%] 6,35% 10,44% 42,69% 
Investment recovery period [years] 11,12 years 10,17 years 2,80 years 
 
In terms of energy recovery products on regulated energy markets in our country, 
Romania opted for the model of decentralized energy market, where participants are free to 
deal transactions of energy trading. This market model is adopted by all developed European 
countries. Romanian system to promote renewable energy consists of combining mandatory 
quotas and green certificates system recovery (Law 123/2012). 
According to Law 123/2012, the electricity market consists of the regulated and 
competitive market and electricity market can be in two sections: 
- wholesale market, in which electricity is purchased for resale, and transactions are 
made between licensed manufacturers and suppliers; 
- retail market, in which electricity is purchased for consumption, and transactions 
take place between suppliers and consumers of energy. 
Regulation of natural monopoly activities (transmission and distribution) was 
conducted on principles of transparency, non-discriminatory network access and recognition 
of justified costs. 
Regulated electricity market requires constant intervention in the market of the 
National Regulatory Authority for Energy - ANRE, which has the right to give the OK, 
approve or publish prices, rates or amounts of energy in the contracts drawn up between 
producers and suppliers, or between the suppliers and customers, but especially to monitor the 
market continuously, to ensure maximum transparency. 
Compared to this, the competitive market operates under competitive mechanisms, 
the "transparent, public, centralized and non-discriminatory" (Article 23 of Law 123/2012), 
and bilateral agreements are concluded at market price, which is a free price set based on 
supply and demand. 
Opening the energy market began in 2000, when his first issue of energy market 
liberalization in Romania, in talks with the European Commission, and since 2005 all 
customers, except households, became eligible, which represented a degree of market opening 
of energy of 83.5% (data provided by ANRE). Full liberalization of the energy market, 
including households, was originally planned for 01.07.2007, when, according to HG 
638/2007, all energy consumers, households and non-household, were eligible and could 
begin to choose their own supplier, while having the right to directly negotiate this price. Just 
theoretically, because it wasn’t developed a law that specifies what happens to energy prices 
where a consumer changes supplier; thus, such a consumer would have risked not benefit 
from the regulated price of energy, but the market price, which could be up to 30% higher 
than regulated.  
There have been several years of uncertainty over the energy market and, according 
to new published Law 123/2012, full liberalization of energy prices should start on September 
1, 2012 for non-household customers, respectively on 1 July 2013 for residential customers, 
to be done gradually and end no later than December 31, 2013 for non-household customers 
(industrial), ending on December 31, 2017 for residential customers. 
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Given Romania's agreement with the IMF (International Monetary Fund), we 
appreciate that is possible in the near future National Regulatory Authority for Energy to 
increase the rate of energy market liberalization, so that a growing number of energy market 
participants to have competitive market to trade at the expense of the regulated market, as 
they are defined in art. 20-23 of Law 123/2012. If time (calendars) as specified within the 
article. 22 (and above) will be met or even accelerated, in the current general crisis in our 
country and the European Union, although in our opinion, market liberalization is normal and 
natural way in economy stable and while we do the alignment to standards applied in the 
European Union, this would increase energy prices inherent, and these increases may have 
negative effects both for industrial consumers, especially for households, which indirectly 
take from market all the effects of such increases and that will affect directly the standard of 
living for citizens. 
On the other hand, liberalization of energy markets will certainly mean an increase in 
the economic feasibility of renewable energy sources, ensuring free access in a competitive 
market, with the possibility of direct negotiation between producers and energy prices 
distributors and between distributors and consumers, or directly between producers and 
consumers (for short between suppliers and consumers) from its price of production, 
combined with the depreciation of plants that produce and continuing with prices for 
transmission, distribution, maintenance and other services. 
At the same time, in our opinion, the only alternative against increasing electricity 
prices, natural gas (where the functioning of the regulated and competitive market is similar to 
the electricity market and price liberalization following the same schedule as for electricity) 
and hence energy heat is energy efficiency, using renewable energy sources, and / or 
mechanisms for cogeneration. In this regard, more and more large consumers from Romania 
command energy audits and asks for solutions to conserve costs, and increasing number of 
companies specializing in energy to fulfill energy audits and to offer solutions in this respect, 
contributing to a market once nonexistent or too little attention. 
Wholesale electricity market has expanded and improved by the introduction in 2005 
of four new trading platforms: 
- Day-ahead market (PZU); 
- The balancing market (PE); 
- Centralized Market for Bilateral Contracts (PCCB); 
- Centralized Green Certificates Market (PCCV). 
They have added another 4 new trading platform later: 
- Intra-day market (PI) - from 2011; 
- Bilateral contracts market for green certificates (PCBCV) - from 2012; 
- Centralized Market for Bilateral Contracts with Continuous Negotiation Electricity 
(PCCB-NC) - from 2011; 
- Trading Platform of emission of greenhouse gases (PTCE) - from 2010. 
The purchase price of electricity is determined in accordance with the methodology 
for setting prices / tariffs of electricity purchase from independent producers and 
autoproducers, approved by the National Regulatory Authority for Energy (ANRE Order no. 
37/2002), so justified to cover costs of producers. Also, in terms of prices and tariffs for 
electricity and heat produced from renewable sources, they are subject to "provisions support 
schemes approved by Government Decision" (Law 123/2012 art. Paragraph 79. (7 ) letter. a)). 
Renewable energy producer can trade electricity through bilateral contracts (by 
public auction - PCCB, or by continuous negotiation - PCCB-NC), or day-ahead market. Day-
ahead market is a market organized physical energy in the short term, the day before the day 
of dispatch. These trading systems are controlled by a commercial operator. Currently, in 
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Romania, the only commercial operator who has license to administer the wholesale 
electricity market in Romania is SC OPCOM SA and has an operational procedure in this 
work. 
For the energy sold on the electricity market, the manufacturer obtains market prices 
and, to cover all his production costs and a profit, is also given for each 1 MWh of electricity 
delivered to the network a number of green certificates, depending on the type of renewable 
energy implemented (in accordance with Law 220/2008). If the implementation of new 
production units is made with European funding and state budget, the value of green 
certificates received should be adjusted to an index compiled by Law 220/2008, depending on 
the size of state aid during the project implementation. Green certificates provide a 
guaranteed annual income and can be traded on the market for green certificates. Legislation 
(the same Law 220/2008) sets mandatory quotas for the reception and delivery of electricity 
from renewable resources for electricity suppliers. Each provider is required to annually 
purchase a quantity of green certificates, proportional to the amount of electricity sold to 
consumers by that supplier (ANRE orders. 45/2005 and no. 46/2005). Transactions with green 
certificates may be held in the centralized market of green certificates (PCCV), or bilateral 
contracts market for green certificates (PCBCV), by setting up bilateral contracts between 
suppliers and consumers (cf. ANRE Order no. 22/2006). In this way, producers of electricity 
from renewable energy sources obtain energy traded price, plus the green certificates traded 
price. 
The recovery of energy markets and markets for green certificates are carefully 
monitored and supervised by the National Regulatory Authority for Energy (ANRE orders cf. 
37/2002, no. 22/2006, no. 35/2006, no. 38/2006). 
An important aspect to be considered is that frequent legislative amendments to Law 
220/2008, about the number of green certificates granted for different types of renewable 
energy sources, almost all in the negative, applied in relatively short periods of time, abridge 
any investor of a very important feature in any investment, namely the predictability. 
Moreover, we consider that the lack of predictability is one of the most dangerous risks that 
must assume an investor in Romania, in the context of economic instability and financial 
legislation that seems never-ending in the last 20 years, and which entails some serious 
consequences: 
- lack of a greater number of large investments and large investors, which would 
develop the labor market, would act as a catalyst for socially, would increase the income level 
in the people and the state budget and local budgets etc; 
- turn out investments apparently economically and financial feasible into far less 
financial feasible investments or unfeasible (reducing the economic and financial feasibility of 
business sites); 
- create premises for future disputes between investors and various agencies of the 
Romanian state which does not bring anything good to anyone. 
Also, the right to pollute can be traded on a new market - Market Emissions of 
greenhouse gases. For the purpose of GD 780/2006, are considered greenhouse gases the 
following: 
- carbon dioxide (CO2); 
- methane (CH4); 
- nitrous oxide (N2O);  
- hydrofluorocarbons (HFCs); 
- perfluorocarbons (PFCs); 
- sulfur hexafluoride (SF6). 
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A certified greenhouse gas gives the right to issue an equivalent tonne of greenhouse 
gas. Each company will receive a share of greenhouse gas emissions, that a number of 
certificates, depending on the estimated amount that will issue in the atmosphere. Obviously 
the company is not allowed to exceed, “her portion ". Sell those who calculated that pollute 




The basic conclusion that emerges of studies is that, at this time, although our 
country has a great potential in the field of renewable energy resources (see table below), 
according with present legislation in force in Romania in renewable energy field, is a real 
adventure which each investor must uphold when deciding he wants to invest in a business 
energy in general, respectively renewable energy especially. Time, money, patients, nerves of 
steel and hope that, once implemented the investment, the legislative framework in the field 
will not change much, so that the investment recovery period to fundamentally change the 
initial data of problem.  
 
Tab. 2 









Solar energy:    
- thermical 60 x 10^6 GJ 1.433,00 Thermical energy  
- photovoltaic 1.200 GWh 103,20 Electrical energy  
Wind Energy 23.000 GWh 1.978,00 Electrical energy  
Hydro energy: 40.000 GWh 3444,00 Electrical energy  
- of which less than 10 
MW 
6.000 GWh 516,00 Electrical energy  
Biomass 318 x 10^6 GJ 7.597,00 Thermical energy  
Geothermal Energy  7 x 10^6 GJ 167,00 Thermical energy  
Source: National Action Plan for Renewable Energy (NREAP), 2010, Ministry of Economy, Trade 
and Business Environment 
 
In consequence, although Romania has significant renewable resources, is necessary to 
improve the entire legal and economic framework that could provides financial security, predictability 
and stability. More than that, the entire legal system in Romania has to be designed and located 
principles and concepts on healty individuals, precise, predictable, non-politicized and 
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